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1 
This invention relates to control apparatus and 
more particularly to apparatus aldapted fO be 
sociated with and responsive to rotation of a ro- 
tary member such as a wheel, for a desired indi- 
cating and control purpose. 5 
NIore specifically, there is always the possibfl- 
ity of the driver wheels of a diesel type locomo- 
tive becoming locked against rotation due fo 
seizure of bearings and particularly the bearings 
l0 
of the driving traction motor. Such seizure may 
occur whHe the locomotive is running or even 
after the locomotive bas been stopped. In either 
case, if the wheels do hot turn when the locomo- 
tive is in motion, fiat spots wfll develop in the 
tread of the wheels necessitating costly repairs 15 
or replacement. On the other hand, if the 
wheels start fo slide with the locomotive runnihg, 
derailment of the locomotive is possible, with in- 
terruption of schedules, possible traffic on other 
lines, and expense fo place the locomotive back 20 
on the track. Thus, the desirabflity of means for 
warning the engineer of the locomotive of a slid- 
ing wheel is very apparent in order fo minimize 
danger and avoid such other difficulties as above 
mentioned. 25 
The principal object of the invention is there- 
fore the provision of apparatus for indicating 
to the engineer of a locomotive when a driver 
wheel starts fo slide or is held against rotation, 
in order that ho may promptly take such action 30 
as necessary fo minimize damage and avoid dif- 
ficulties such as above mentioned. 
Other objects and advantages will bec'bine ap- 
parent from the following more detafled descrip- 
tion of the invention. 
According fo the invention I attain these ob- 
jects by associating with each driv!ng wheel of 
the locomotive a speed responsive, arrangement, 
all of which arrangements cooperate fo control 
an engineer's signal device in such a manner 40 
that if any wheel of the locomotive ceases or sub- 
stantially ceases rotation whfle the locomotive is 
running above a chosen low speed or fails to turn 
upon starting the locomotive, thon and only then 
will the signal device operate to warn the engin- 45 
eer of the conditions. 
In the accompanying drawing the single figure 
is a diagrammatic view of my novel apparatus. 
Description 50 
As shown in the drawing, the apparatus em- 
bodying the invention comprises a supply of elec- 
tric current such as a battery f, battery supply 
and return wires 2 and 4 extending through the 
locomotive and connected fo Opposite terminals 55 
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of said battery through fuses 3 and 5 respectively, 
a wheel slide indicating and signalling means 
such as a Iamp 6 which wiI1 be located on the 
locomotive for observation by the engineer, and 
a signal relay 1 with a contact member 8 for 
contro!ling lighting of said-lamp. Associated 
with each of the axles (not shown) of the loco- 
motive is a basic unit  comprising a single- 
pole double throw switch 9, a cam f0 connected 
fo a cam shaft ff for controlling said.,switch, 
a condenser f2 connected in series relationship 
with a resistor f3, a condenser f0 connected in 
series with a resistor f, and a relay f6 con- 
nected in parallel with the series combination of 
condenseï f and resistor fS, said relay having 
contact members f I and f 8. 
Each of the single-pole double throw switches 
9 comprises two flexible resilient contact arms 
f9 and 2 suitably mounted in an insulating 
block or base 2f with a third contact arm 22 in- 
terposed therebetween in such a manner as fo en- 
gage the contact arms f0 and 2 alternately 
upon oscillatory movement of said third contact 
arm 22. Each switch  further comprises a ro- 
tary cam f[ arranged fo cooperate with the re- 
sPective arm 22 fo effect oscillation thereof. 
Each cam f may be of any suitable type such 
as having several actuating surfaces depending 
on the frequency of oscillation of contact arm 22 
that is desired. However, the cam fllustrated 
herein is shown as a simplified cam having two 
actuating surfaces 25 and 2 each adapted fo 
engage the contact arm 22 once for each com- 
plete revolution of the cam f[, for thus causing 
the contact arm 22 fo engage each of the con- 
tact arms 9 and 2fi twice for every complete 
revolution of the cam f. Each cam shaft ff 
may constitute or be connected by any suitable 
means (not shown) fo a driving axle (not shown) 
of the locomotive in a manner such that said 
shaft and thereby the respective cam | will ro- 
tare as said ame and its associated wheels rotate. 
For purposes of description hereinafter, the 
normal position of each cam f[ will be assumed 
fo be the position wherein neither of the two ac- 
tuating surfaces 23 and 24 are in engagement 
with the respective contact arm 22. 
The signal relay  is illustrated herein as hav- 
ing only one contact member 6, but may have 
other contact arms for connecting or disconnect- 
ing various indicating means. A rime delay cir- 
cuit consisting of a serially arranged resistor 25 
and condenser 26 is connected in parallel with 
the signal relay  for a purpose described herein- 
fter. 
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Operation 
All of the basic units 5{} operate in a similar 
manner as will new be explained. In each unit 
5{} the switch {} operates when the locomotive is in 
motion such that when either of the cam actuat- 
ing surfaces 2S or 24 engage the contact arm 22, 
a circuit is completed from the battery I by way 
of the supply wire 2, wire 27, the contact arm I {} of 
switch 9, the contact arm 22, wire 28, resistor 
13, condenser 12, wire 2{} and the return wire 
te the battery I for thereby charging the con- 
denser 12. As the cam 10 revolves after complet- 
ing the circuit just described, the conta.ct arm 
22 moves out of engagement with the cam ac- 
tuating surface with which it was engaging and 
assumes its normal position, previously defined, 
breaking said circuit and wherein the contact 
arm 22 engages the contact arm 2{} thereby cern-. 
pleting a circuit for discharging the condenser 
I-  te energize the winding of relay 16 te cause 
the contact member 17 and 6 of said relay te 
assume their respective picked-up positions in 
which contact member  7. will be closed and con- 
tact member ! 8 will be oened, and also te charge 
the condenser 14. These circuits are traced as 
follows: the discharging condenser 12, resistor 
13, wire 28, contact arm 22 of switch 9, contact 
arm 2{}, wire {} wire 81, the winding of relay 
and wire 29 for energizing relay I; and the par- 
allel circuit frein wire 3 te resistor 15, condenser 
14 and wire 2{} for charging the condenser 14 with 
current discharged frein condenser !2. Con- 
tinued rotation oî the cam 
other one of the cam actuating surfaces 2 or ",4 
into contact with and operate contact arm 22 te 
disengage frein the contact arm 2{} and engage 
the arm 19, thus again completing the circuit 
previously described for charging the cendenseï 
12. Simultaneous with this charging of con- 
denser 12, the condenser 14 will discharge 
through the loop circuit consisting of resistor 
wire 3{}, wire I, the winding of relay 16 and wire 
29 te thereby maintain relay ] energized and in 
ifs picked-up position and the contact member 
17 closed for a length of time governed by the 
predetermined values of the resistor 15, the dis- 
charging rime of condenser 14 and the resistance 
of the winding of relay 
If can thus be seen, that in each of the basic 
mits {} the energization of the winding of relay 
16 is dependent upon the speed of operation of 
the switch 9 which in turn is dependent upon the 
speed of rotation of the cam I{} and thus of the 
respective wheel of the locomotive connected 
thereto. This is due te the fact that it is the cur- 
rent discharging frein either of the two con- 
densers 12 and 14 (dependent on the position of 
the contact arm 22) that maintains the relay 
energized and the contact members 
picked-up. If the speed of rotation of the cam 
{} decreases sufficiently or stops, due te wheel 
slip, for a length of rime long enough for con- 
denser I te discharge completely belote the 
current discharged frein condenser 12 is able te 
energize the winding of relay ]6, or long enough 
for both the condensers 12 and I te completely 
discharge (as would be the case if the contact arm 
22 ceased its oscillatory motion while engaging 
contact arm 2{}), the winding of ïelay ]6 will be- 
corne deenergized and the contact members 
and 18 will be dropped out. 
Vith all of the relays  6 energized se that their 
respective contact membeïs 17 and 18 are in their 
picked-up positions, as they will be if there is net 

2601140 
4 
cessation of rotation of the respective cam and 
locomotive wheel, a circuit will be completed froïn 
the battery  by way of the battery suppiy wirs 
, wire $2, each of the closed contacts 7 which 
5 are interconnected by the wires 3, 4, 3, , ar.,d 
7 te wire 8, the winding of relay ? and the 
parallel circuit through resistor 25 and condenseï 
26 te wire 8{}, battey return wire  and the bat- 
tory ], for thereby charging the condenssï 
10 and energizing the winding of relay , thus pick- 
ing up the contact member 8 of the said relay. 
It is the lighting of lamp  that indicates te the 
operator that there is a wheel sliding, while iÏ th.2 
lamp  is net lighted it indicates that no v/hee] 
15 are sliding. %Vith winding of re!ay "! eneïgized, 
just described, se that ifs contact membeï 
picked up, the contact member 8 is iï its open 
position whereby the light 6 will be extinguished 
thus effecting a visual indication te the operator 
0 that no whee]s are sliding as wit! be 
hereinafter. If. however, the contact 3 of ïeiay 
 is in its closed position, a circuit will be çom- 
pleted frein the battery !- by waç/ of çhe 
supply wire , the closed, contact member ,% the 
5 indicating lamp 6, battery return wire  te the 
battery supply , thereby lighting the indieo,tiu 
]amp 
It is thus seen that the indicating means (lamp 
) is dependent on the energization of the wind- 
0 ing of relay 7 te maintain the contact 
8 picked up te indicate that no wheels on the !o- 
comotive are sliding, and the energization of aid 
relay is dependent upon the completion of the 
circuit previously described which includes the 
z» contact members 7 of the relays  in theiï 
picked up or closed positions. As was previouly 
mentioned, the maintaining of the relays t en- 
ergized se that their respective contact ïnembcrs 
17 are maintained in their picked up positions foi' 
40 completion of the just mentioned circuit is de- 
pendent on the rotational speed of the cam 
and thus the wheels of the locomotive, thereforc 
the resulting indication of the lamp 6 effected by 
th« relay 7 is dependent on the rotation of the 
cams  
5 It should new be evident that should any of the 
driving wheels of the locomotive slide or tend 
slide, causing the rotation of the respective cam 
19 te decrease te a predetermined speed, it will 
effect deenergization of the respective re!ay 
0 
which in turn after a rime delay controlled by the 
discharging of condenser 8 through thc 
circuit including resistor 25, wire 8, relay 7 and 
wire 39, will cause the contact member  of said 
55 relay te drop out thereby effecting the comple- 
tion of the circuit foï energizing the indicating 
lamp 6 te indicate te the operator that a wheel is 
sliding, or tending te slide. 
It is net desired that the lamp 5 light up when 
60 all of the wheels of the train decelerate normal- 
ly and fmally cease rotation when the locomo- 
tive is being brought te a stop. As can be seen, 
with no wheel sliding, all of the wheels wlll grad- 
ually decrease their speed of rotation in unison 
65 until the resulting speed of rotation of the cams 
I{} is insufficient te effect a rapid enough oscilla- 
tory motion of the contact arms 22 that would 
enable the relays 16 te remain energized and 
maintain the contact members 7 and 18 in their 
70 respective picked-up positions as was previously 
explained. If all of the relays 16 become deener 
gized at the saine time in stopping the locomotive, 
alt of the contact members $, will drop te their 
respective closed positions simultaneously there-. 
75 by completing an alternate circuit for energizing 
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the relay 7 by way of the battery supply iwire 2, 
wire $2, closed contacts {8 of the respective re- 
lays {6 which are interconnected by wires 46, 4{, 
,2, 43, and 44 to wire 46 and wire $8 fo the relay 
7, and wire 39 fo the battery return wire 4. Thus 
the lamp 6 wfll romain out under the Condition 
just described, as desired. 
If ïor any reason the contact member  of 
any one or more of the relays { 6 drops out slight- 
ly ahead of the others while the locomotive is 
stopping, the condenser 26 by discharging 
through the loop circuit, previously described, 
will maintain relay  picked up during the short 
interval of rime recuired for all of the relays 6 
to drop out .whereby the lamp 6 will remaln out, 
as desired. Simflarly, the current discharged by 
condenser 2î wfll maintain the relay  energized 
and the contact member .8 picked up whfle all 
the relays {6 are being energized again after the 
locomotive ii started in motion after stopping, 
thus, the lamp  will romain out during normal 
starting of the locomotive, as deslred. 
It will now be seen that the indicating lamp  
vill be out with no wheels on the locomotive slid- 
ing while the locomotive is in motion, and wfll 
romain out whfle the locomotive is stopped and 
also .when the locomotive is started if all wheels 
turn. The indicating lamp will be lit when and 
only when a locomotive wheel tends fo slide while 
the locomotive is in motion or ceases fo turn on 
tarting the locomotive. 
it will be apparent from the above discussion 
that if in attempting fo start the locomotive any 
of the wheels start fo spin relative to another (as 
might happen with spots of grease or ice on the 
rails) the apparatus will cause the indicating 
lamp 6 fo indicate such condition. 
In the event of faflure in any one of the basic 
u-its  which would interrupt the circuit for 
energizing relay L resultant lighting of the indi- 
cating lamp 6 wfll indicate the lack of integrity 
of the wheel slide indicating equipment itself, as 
desired. 
,Having now described the invention, what I 
claire as new and desire to secure by Letters Pat- 
ent, is: 
1. /%pparaus f.or indicating a change of speed 
of rotation of any one of a plurality of rotatable 
elements relative to another, said apparatus com- 
prising a source of electric current, a signal de- 
vice an electro-responsive device for controlling 
tl]e operation of said signal device, a plurality 
of electro-responsive means, one for each of said 
rotatable elemen%s, operative cooperatively, in 
one position to effect energization of said eleitro- 
responsive device when the said rotatable oie- 
ments are rotating af the saine speeds, nd op- 
erative cooperatively in a second position to ef- 
fect energization oï said electro-responsive de- 
vice when there is a simultaneous cessation of 
rotation of the said rotatable elements, and op- 
erative individually in said one position fo effect 
deenergization of said elec.tro,-responsive device 
when there is a cessation of rotation of any of 
the said rotatable elements relative fo another, 
and operative individually in said second position 
to effect deenergization of said electro-responsive 
device when there is »tation of any one of said 
rotatable elements relative to another af,ter the 
other of said rotatable elements bave ceased ro- 
tation, and .a plurality of means, one for each 
of said rotatable element, each being responsive 
to a change in speed of rotation of the respec- 
tive corresponding rotatable element relative to 

another to effect operation of the corresponding 
alectro-responsive means. 
2. Apparatus for indicating a change of speed 
of rotation of any one of a plurality of rotatable 
5 elements relative to another, said apparatus com- 
prising a source of electric cmTent, a signal de- 
vice, an electro-responsive device for controlling 
the operation of said signal device, a plurality of 
electro-responsive, means, one for each of said 
10 rotatable elements, operative cooperatively in one 
position fo effect energization of said electro-re- 
sponsive device when ,the said rotatable elements 
are rotating at the saine speeds, and operative 
cooperatively in a second position to effect ener- 
15 gization of said electro-responsive device when 
there is a simultaneous cessation of rotation of 
said rotatable elemets, and operative individ- 
ually in said one position to effect deenergization 
of said electro-responsive device when there 
0 a cessation of rotation of any of said rotatable 
elements relative to another, and operative indi- 
vldually In sald second position to effect deener- 
gization of said electro-responsive device when 
there is rotation of any one of said rotatable ele- 
5 ments relative fo another after the other of said 
rotatable elemer/ts bave ceased rotation, and rime 
delay means fo effect energization of said electro- 
respousive device upon lndividual operation of 
said electro-responsive means, and a plurality of 
-'.0 means, one or each of said rotatable elements, 
each being responsive fo a change in speed of ro- 
tation of the corresponding rotatable element 
relative fo another ,to effect opertion of the cor- 
responding electro-responsive means. 
z5 3. Signalling appaiatus for a plurality of ro- 
tatable elements comprising an electro-respon- 
sire signal control device, a plurality of relays, 
one for each rotatable element, cooperative upon 
either simultaneous energization of all thereof 
:0 or simultaneous deenergization of all thereof to 
effect energization of said signal control device 
and operative individually upon a change in the 
electrical condition of one thereof relative to 
other fo effect deenergization of said signal con- 
45 trol device, rime delay means for delaying de- 
energization of said signal control device for a 
chosen period of rime after said individual change 
in condition of said relays, and a speed respon- 
sire means for controlling each relay responsive 
5O fo speed of rotation of the respective rotatable 
element. 
4. Signalling apparatus for a plurality of ro- 
tatable elements comprising a signal control de- 
vice, a source of electric current, a plurality of 
55 electro-responsive relays, one for each rotatable 
element, serially cooperative upon either ener- 
gization or deenergization to connect said signal 
control device in circuit with said source of elec- 
tric current and operative individually one rela- 
6O tire fo another fo break said circuit, rime delay 
means including a condenser connected in said 
circuit in parallel relation to said signal control 
device for holding said signal control device ener- 
gized for a chosen interval of rime after said in- 
65 dividual operation of said relays, and means for 
controlling energization and deenergization of 
each of said relays comprising rime delay means 
including a holding condenser cormected in par- 
allel relation to the respective relay, a third con- 
7o denser, and means operative by rotation of the 
respective rotatable element for alternately con- 
necting said third condenser in circuit with said 
source of current and said holding condenser. 
5. Apparatus for signalling the asynchronous 
75 condition of any one of a plurality of normally 
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synchronousl: rotatable, elements, said apparatus 
comprising switch means for each of said rotat- 
able eleme.nts, means for causing each of said 
switch means to. be maintained in one position 
so long as the corresponding rotatable element 
rotates ata speed exceeding a certain speed and 
tobe actuated to a second positio n when the cor- 
responding rotatable element ceases to rotate, a 
rst circuit established by the cooperative serial 
relation of aH of said switch means while in the 
said one position thereof, a second circuit estab- 
lished bythe cooperative serial relation of all of 
said switch means while in the said second posi- 
tion thereof, and electro-responsive signal means 
operatively, energized çesponsively to establish- 
ment ofèither Said one or said second circuit 
and opeçatively deenergized responsively to inter- 
ruption of either the said one or the said second 
circuit by indivdual action of any one of said 
switch means. 
6. Apparatus for signalling the asynchronous 
condition of any one of a plurality of normally 
synchronousy rotatable elements, said apparatus 
compris!ng switch means for each of said rotat- 
able e!emènts, means for causing each of said 
switch means tobe maintained in one position 
so 10ng as the correspondini rotatable element 
rotates ata speed exceedlng a certain speed and 
fo be actuated to a second position when the 
corresponding rotatable element ceases to rotate, 
a flrst circuit establishe d by the cooperative serial 
relation of all of said switch means while in the 
said one position thereoL a second circuit estab- 
lished by the cooperative serial relation of all of 
said swith means while in the said second posi- 
tion thereof, çlectro-responsive signal means op- 
eratively energized çesponsively to estab!ishment 
of either said one or sai d second circuit and op- 
eçatively deeneçgized responsively to interruption 
of either the said one or the said second circuit 

8 
by indi'(idual action of any one of said switch 
means, and means for preventing operative de- 
energization of said electro-responsive signal 
means responsively to interruption of said one or 
5 said second circuit unless such interruption en- 
dures for longer than a certain length of rime. 
7. Apparatus for signalling the locked condi- 
tion of any one of a plurality of driving wheels 
of a vehicle, said apparatus comprising switch 
10 means for each of said wheels, means for causing 
each of said switch means tobe maintained in 
one position so long as the corresponding wheel 
rotates ata. speed exceeding a certain speed and 
to be actuated to a second position when the 
15 corresponding wheel ceases to rotate, a flrst cir- 
cuit established by the cooperative serial re!ation 
of all of said switch means while in the said one 
position Jhereof, a second circuit established by 
the cooperative serial relation of all of said switch 
20 means while in the said second position thereof, 
and electro-responsive signal means operatively 
energized responsively to establishment of either 
said one or said second circuit and operatively 
deenergized responsively to interruption of either 
o5 the said one or the said second circuit by 
dividual action of any one of said switch means. 
CLAUDE M. HlïES. 
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